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REMARKS 

Claims 1, 13, 14, 17, 18, and 20 were rejected under 35 U.S.C. § 103(a) as being unpatentable 
over Lambeth et al. (WO 99/24973) in view of Nakamura et al. (U.S. Pat. Pub. No. 2004/0027868). 

This rejection is in clear error, as obviousness under 35 U.S.C. §103 requires an objective 
teaching in the references or in the art that would have motivated one skilled in the art to modify or 
combine the references to yield the claimed invention. No such motivation was shown in the Office 
Action, because none exists. 

Claim 1 requires a perpendicular magnetic recording medium comprising a non-magnetic 
interlayer structure. In response to an election of species requirement imposed by the Examiner 
(March 14, 2006) Applicants elected the species wherein the non-magnetic interlayer structure 
comprises a layer of a fee Au-containing non-magnetic material having a <1 1 1> preferred growth 
orientation and a layer comprising Ru in overlying or underlying contact with the layer of fee Au- 
containing non-magnetic material. 

The Examiner contends that Lambeth et al. disclose a perpendicular magnetic recording 
medium comprising a non-magnetic interlayer structure having layers of (1 1 1) Ag and (0002) Ti in 
contact. The Examiner asserted that Lambeth et al. teach that both Au and Ag are suitable fee 
materials (June 23, 2006 Office Action, page 5). The Examiner acknowledged that Lambeth et al. fail 
to disclose the layer of different material comprising Ru, instead teaching a layer of hep titanium. The 
Examiner deemed that hep titanium layers and hep Ru layers of Ru alloys are known equivalents in 
hep non-magnetic interlayers for use in controlling the crystallographic growth, orientation and 
properties of perpendicular recording media as taught by Nakamura et al. (December 8, 2006 Office 
Action, page 2). 

The Examiner, however, has not established that hep titanium and hep Ru or Ru alloy layers are 
known equivalents in perpendicular magnetic recording medium having a non-magnetic interlayer 
structure, wherein the interlayer structure comprises a layer of a fee Au-containing non-magnetic 
material having a <1 1 1> preferred growth orientation and a layer comprising Ru in overlying or 
underlying contact with the layer of fee Au-containing non-magnetic material, as required by claim 1. 

In the Advisory Action dated March 26, 2007, the Examiner explained that Nakamura et al. 
disclose a non-magnetic underlayer comprising a fee seed layer 103 and a hep layer composed of Ru 
overlying the fee seed layer. The Examiner referred to Table 1 of Nakamura et al. as teaching the 
equivalency of Ti and Ru. 
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Table 1, however does not disclose Ti, but rather an alloy of Ti and 10 at % Cr. Therefore, 
contrary to the Examiner's assertion, there is no teaching in Lambeth et al. or Nakamura et al. that Ti 
and Ru are equivalents. Furthermore, the data in Table 1 of Nakamura et al. clearly demonstrate that 
Ru and Ti/10% Cr alloy are not equivalents. The use of Ti/10 % Cr alloy gives a coercive force He of 
2,060 Oe, squareness ratio S of 0.78, signal to noise ratio SNR of 13.9 dB, and a half width A9 5 o of 
10.6, whereas the use of Ru provides He of 4,800, S of 0.95, SNR of 15.7, and A6 5 oof 5.2. 

One of skill in this art would not consider Ru and Ti to be equivalents for use in a nonmagnetic 
layer. Further, there are large difference in lattice constants and surface energies. The lattice constants 
for Ru are a = 2.7059 and c = 4.2818, and for Ti are a = 2.9512 and c = 4.281 8. The surface energy of 
Ru is 2.792 x 10' 3 N/m, while the surface energy of Ti is 1.953 x 10" 3 N/m. In addition, Ti layers are 
more likely to oxidized during subsequent magnetic media processing in environments containing 
oxygen than a Ru layer. The Examiner has clearly not established that Ti and Ru nonmagnetic 
underlayers are equivalent in the claimed magnetic media. 

Claims 1-5 and 1 1-20 were rejected under 35 U.S. C, § 103(a) as being unpatentable over 
Abarra et al. (U.S. Pat. Pub. No. 2003/0186086) in view of the knowledge in the art as exemplified by 
Chen et al. (U.S. Pat. Pub. No. 2004/0191578) and/or Lai et al. (U.S. Pat. No. 5,922,442) and/or 
Malhotra et al. (IEEE Trans. Mag., 36(5), 9/2000, 2309-231 1). 

Claims 1-5 and 1 1-20 were rejected under 35 U.S.C. § 103(a) as being unpatentable over 
Abarra et al. in view of Yamamoto et al. (U.S. Pat. Pub. No. 2004/0043258) in view of the knowledge 
in the art as exemplified by Chen et al. and/or and or Lai et al. and/or Malhotra et al. 

These rejections based on Abarra et al. are in clear error, as obviousness under 35 U.S.C. §103 
requires an objective teaching in the references or in the art that would have motivated one skilled in 
the art to modify or combine the references to yield the claimed invention. No such motivation was 
shown in the Office Action, because none exists. 

The Examiner acknowledged that Abarra et al. fail to disclose a layer of different material 
comprising Ru, and instead teach that element 54 comprises, a bec Cr-M alloy, such as CrMo, CrTi, 
CrV, or CrW. The Examiner deemed that bec CrRu layers and bec Cr-M alloy layers are known 
equivalents in the bec non-magnetic interlayers for use in controlling the crystallographic growth, 
orientation and properties of perpendicular recording media as allegedly taught by Chen et al. '578, Lai 
et al., and Malhotra et al. (December 8, 2006 Office Action, pages 3 and 4). In addition, the Examiner 
acknowledged that Abarra et al. fail to explicitly disclose selecting Au or Au-X from the list of fee 
materials. The Examiner, however, averred that Yamamoto et al. illustrate a Cu-X alloy and teach that 
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Au is a suitable equivalent to Cu as a fee based material (paragraph 0019) (June 23, 2006 Office 
Action, page 9). The Examiner alleged that substitution of equivalents requires no express motivation 
as long as the prior art recognizes the equivalency (December 8, 2006 Office Action, pages 4 and 5). 

The Examiner, however, has not established a prima facie case of obviousness because the 
Examiner has not established that bec CrRu layers and bec Cr-M alloy layers are known equivalents in 
perpendicular magnetic recording medium having a non-magnetic interlayer structure, wherein the 
interlayer structure comprises a layer of a fee Au-containing non-magnetic material having a <1 1 1> 
preferred growth orientation and a layer comprising Ru in overlying or underlying contact with the 
layer of fee Au-containing non-magnetic material, as recited in claim 1 . 

In order to rely on equivalence as a rationale supporting an obviousness rejection, the 
equivalency must be recognized in the prior art, and cannot be based on applicant's disclosure or the 
mere fact that the components at issue are functional or mechanical equivalents. In re Ruff, 256 F.2d 
590, 118 USPQ 340 (CCPA 1958). The Examiner has not established that the Cr-M alloy of Abarra et 
al. and the CrRu alloy layers of Chen et al., Lai et al., and Malhotra et al. are known equivalents when 
used in the claimed structure. Further, because different elements and alloys have different lattice 
parameters and crystallographic structures and the effect the underlayer has on the overall magnetic 
recording medium is also dependent on the lattice parameters and crystallographic structure of 
underlying and overlying layers, it is clear that one of skill in this art would not have recognized the 
Cr-M alloy layer of Abarra et al. and the CrRu alloy layers of Chen et al., Lai et al., and Malhotra et al. 
are known equivalents in the claimed magnetic recording medium. 

The Examiner has not provided any motivation in Abarra et al, Yamamoto et al., Chen et al. 
Lai et al., and Malhotra et al. to substitute an interlayer structure comprising of a layer of a/cc Au- 
containing non-magnetic material having a <1 1 1> preferred growth orientation and a layer comprising 
Ru in overlying or underlying contact with the layer of fee Au-containing non-magnetic material into 
the magnetic recording media of Abarra et al. to provide the magnetic recording medium according to 
the elected species recited in claim 1. 

Claims 1-5, 11-13, 17, and 20 were rejected under 35 U.S.C. § 103(a) as being unpatentable 
over Yamamoto et al. in view of Nakamura et al. 

Claims 14-16, 18, and 19 were rejected under 35 U.S.C. § 103(a) as being unpatentable over 
Yamamoto et al. in view of Nakamura et al. and further in view of Abarra et al 

These rejections based on Yamamoto et al. and Nakamura et al. are in clear error, as 
obviousness under 35 U.S.C. §103 requires an objective teaching in the references or in the art that 
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would have motivated one skilled in the art to modify or combine the references to yield the claimed 
invention. No such motivation was shown in the Office Action, because none exists. 

The Examiner acknowledged that Yamamoto et al. fail to disclose the layer of different 
material comprising Ru, instead teaching a layer of hep CoCr. The Examiner alleged that Nakamura et 
al. teach that instead of using a layer of hep CoCr one should use a layer hep Ru in order to improve 
the lattice matching between seed layer and the magnetic layer and hence improve the perpendicular 
magnetic properties. 

Yamamoto et al. and Nakamura et al., whether taken alone or in combination, do not suggest 
the claimed perpendicular magnetic recording medium. Yamamoto et al. and Nakamura et al. do not 
suggest an interlayer structure comprising of a layer of a fee Au-containing non-magnetic material 
having a <1 1 1> preferred growth orientation and a layer comprising Ru in overlying or underlying 
contact with the layer of fee Au-containing non-magnetic material into the magnetic recording media 
of Abarra et al. to provide the magnetic recording medium according to the elected species recited in 
claim 1. 

Contrary to the Examiner's allegations, there is no suggestion in Nakamura et al. to use a layer 
of hep Ru instead of hep CoCr to improve the lattice matching between seed layer and the magnetic 
layer and hence improve the perpendicular magnetic properties. There is no motivation in Yamamoto 
et al. and Nakamura et al. to substitute an interlayer structure comprising a layer of a fee Au-containing 
non-magnetic material having a <1 1 1> preferred growth orientation and a layer comprising Ru in 
overlying or underlying contact with the layer of fee Au-containing non-magnetic material into the 
magnetic recording media of Abarra et al. to provide the magnetic recording medium according to the 
elected species recited in claim 1 . 

Withdrawal of the rejections and allowance of the application are believed to be appropriate 
and respectfully solicited. 
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